1. Introduction
===============

Down syndrome (DS), the most common chromosomal disorder, is associated with several concomitant diseases, including thyroid disorders.^\[[@R1],[@R2]\]^ Autoimmune thyroid disease (ATD), in particular Hashimoto thyroiditis (HT), is common in adults with DS.^\[[@R3],[@R4]\]^ HT is a well-established risk factor for primary thyroid lymphoma (PTL), which is rare, comprising approximately 5% of all thyroid malignancies, and less than 3% of all extra-nodal lymphomas.^\[[@R5],[@R6]\]^ The vast majority of PTLs are non-Hodgkin lymphomas derived from B-cells, including diffuse large B-cell lymphoma (DLBCL), mucosa-associated lymphoid tissue lymphoma (MALT), and mixed subtype (combination of DLBCL and MALT). The prognosis of DLBCL is worse than that of MALT.^\[[@R7],[@R8]\]^

Both DS and PTL are rare diseases, and concomitant primary thyroid DLBCL and HT in a patient with DS has not been reported before in the literature to our knowledge. Therefore, we present such a case here, which was associated with an adverse outcome (death), and discuss the clinical features, diagnosis, treatment, and prognosis.

Written informed consent was obtained from the patient\'s direct relative for publication of this case report and related images. Ethical approval was obtained from the Human Ethics Committee of Beijing Friendship Hospital, Capital Medical University.

2. Case Report
==============

A 43-year-old woman with DS was referred to our hospital in January 2018, due to a 1 month history of an enlarging right-sided neck mass with associated dyspnea, neck ache, hoarseness, and dysphagia. Typical B symptoms (fever, night sweats, or weight loss) were not present. The patient\'s medical history was notable for Hashimoto thyroiditis, subclinical hypothyroidism, and contracting influenza just prior to the onset of symptoms. Physical examination revealed the typical signs of DS, including short stature (148 cm), mental retardation, characteristic facies (oblique orbital fissures, small ears, and open mouth with protruding tongue and salivation), short broad hands with transverse palmar creases, and hypotonia. There was a large tender neck mass measuring 8 × 8 cm on the right side, which had shifted the trachea to the contralateral side.

After admission, laboratory testing revealed hyperuricemia, and serum hormone measurements showed a thyroid-stimulating hormone (TSH) level of 30.99 uIU/L (reference range, 0.49--4.91), free T4 level of 0 .74 ng/dL (reference range, 0.59--1.25), free T3 value of 4.00 pg/mL (reference range, 2.14--4.21), thyroglobulin antibody level of 0 U/mL (reference range, 0--4.00), and thyroid peroxidase antibody level of 400 U/mL (reference range, 0--9.00). Thyroid ultrasonography (US) revealed a hypoechoic cystic-solid mass measuring 8.1 × 7.0 × 6.9 cm in the right lobe, with a slightly rough border and heterogeneous echotexture (Fig. [1](#F1){ref-type="fig"}A). Color Doppler ultrasound showed a small number of blood flow signals in the mass. Neck computed tomography (CT) scan revealed a large mass in the right lobe compressing the trachea, laryngopharynx, and oropharynx (Fig. [1](#F1){ref-type="fig"}B). Laryngoscopy showed obvious distention of the right hypopharyngeal sidewall. Abdominal US did not detect enlarged lymph nodes. Based on the imaging results, benign neoplasm or organized hematoma was suspected; malignancy was also considered. After multidisciplinary discussion, we did not prefer conservative treatment, and elected to perform a thyroidectomy with dissection of the central compartment because of the patient\'s severe tracheal compression.

![(A) Thyroid ultrasonography (US). US imaging revealed a hypoechoic cystic-solid mass measuring 8.1 × 7.0 × 6.9 cm in the right lobe, with a slightly rough border and heterogeneous echotexture. (B) Computed tomography (CT) scans of the neck. CT imaging before palliative surgery showed diffuse enlargement (5.8 × 7.2 × 8.9 cm) of the right thyroid lobe compressing the trachea, laryngopharynx, and oropharynx.](medi-98-e16994-g001){#F1}

During the operation, we strongly suspected the possibility of malignancy because infiltrative growth of the mass into the surrounding tissues and considerable edema were observed. The mass was not clearly defined within the thyroid cartilage, cervical sheath, trachea, or the anterior cervical musculature. Large amounts of lymphoid cell and heterotypic cell nest infiltration were observed in the intraoperative frozen section biopsy, thus, it was considered malignant, favoring a lymphoma diagnosis. We then proceeded with palliative unilateral thyroidectomy. Histopathological analysis of the biopsy specimen revealed diffuse large lymphoid cells. In addition, the presence of eosinophilic change in lymphatic follicles contained within the capsule suggested Hashimoto thyroiditis (Fig. [2](#F2){ref-type="fig"}). Immunohistochemical staining revealed large lymphoid cells diffusely immunoreactive to CD20, CD30, CD10, B-cell lymphoma (BCL) 6, and multiple myeloma oncogene (MUM) 1; immunoreactivity to BCL-2, cyclin D1, CD3, and CD5 was negative. The Ki-67 index was \>80% (Fig. [3](#F3){ref-type="fig"}). A diagnosis of primary thyroid DLBCL with HT was confirmed. Staging evaluation did not reveal any other involvement (stage IE).

![Histopathological analysis of the right thyroid lesion performed after excisional biopsy. (A) Hematoxylin-eosin staining showing thyroid lymphoma concomitant with Hashimoto thyroiditis (10× magnification). (B) High magnification highlights the diffuse infiltration of large lymphoid cells. (20× magnification).](medi-98-e16994-g002){#F2}

![Immunohistochemical analysis of the right thyroid lesion obtained by excisional biopsy. Diffuse infiltration of large lymphoid cells that stained positive for cluster of differentiation (CD) 20 (A, 20× magnification), CD10 (B, 20× magnification), B-cell lymphoma 6 (C, 20× magnification), multiple myeloma oncogene 1 (MUM-1) (E, 20× magnification), but stained negative for B-cell lymphoma 2 (BCL-2) (D, 20× magnification). The Ki-67 labeling index was \>80.0% (F, 10× magnification).](medi-98-e16994-g003){#F3}

The patient was discharged home with a prescription of levothyroxine 50 mcg per day and we strongly recommended treatment with combination targeted therapy and chemotherapy (R-CHOP: the monoclonal antibody rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone) after recovery from surgery. Unfortunately, she died 3 weeks after the operation due to asphyxia caused by uncontrollable growth of recurrent tumor.

3. Discussion
=============

Yang et al reported a case of DS with MALT and cerebral infarction in 2000, but there has been no reported case of DS with coexisting primary thyroid DLBCL and HT, to our knowledge.^\[[@R9]\]^ The association between DS and thyroid disease is well known, with reported coexistence rates ranging 4% to 28%.^\[[@R1],[@R2],[@R10],[@R11]\]^ Thyroid dysfunction is exceedingly common in adults with DS compared to that in children who have the syndrome.^\[[@R12]\]^ Both hyper- and hypothyroidism occur frequently in patients with DS, however, hypothyroidism is more common; subclinical hypothyroidism, characterized by a normal free T4 level and elevated TSH level, occurs in 13.0% to 36.5%.^\[[@R11],[@R13]\]^ In this case report, subclinical hypothyroidism was present in our patient.

One of the most typical clinical features of DS patients is their susceptibility toward several autoimmune diseases, especially Hashimoto thyroiditis (HT).^\[[@R3],[@R14],[@R15]\]^ Baxter et al indicated in their study that the chromosomal abnormality impairs the normal mechanisms which protect against autoimmunity to the thyroid, and pre-existing autoantibody formation in the mother favors the development of a chromosomal abnormality in the child.^\[[@R12]\]^ In addition, dysregulation of the immune system in DS patients, with consequent defect of inhibitory activity, is thought to be the cause of an increased prevalence of autoimmune thyroid diseases in this population.^\[[@R16],[@R17]\]^ Patients with DS also often have an earlier presentation of HT with a more severe biochemical and clinical evolution.^\[[@R18]\]^

Large epidemiological studies have shown that autoimmune disorders consistently increase the risk of developing lymphoma. This link appears to be stronger for some autoimmune diseases and certain non-Hodgkin lymphoma subtypes.^\[[@R19]\]^ Regarding PTL, the majority are B-cell lymphomas, with DLBCL the most common, accounting for 50% to 70% of all cases of PTL; rare cases of Hodgkin and T-cell lymphoma have been reported as well.^\[[@R7],[@R20]\]^ PTL is staged based on the Ann Arbor staging criteria, with up to 90% of patients presenting with early stage disease. Women in their seventh decade of life are most commonly affected by PTL, and most patients present with stage IE (extra-nodal) disease, which is defined as lymphoma limited to the thyroid gland with spread beyond the thyroid to regional lymph nodes.^\[[@R20],[@R21]\]^ Autoimmune thyroiditis is considered a significant risk factor for the development of PTL, with a risk potentially 40 to 80 times greater compared to the general population; most cases develop 20--30 years after the diagnosis of autoimmune thyroiditis.^\[[@R5],[@R6],[@R22],[@R23]\]^ Some studies report that HT is associated with more than 90% of PTLs.^\[[@R20]\]^

Diagnosis of PTL is difficult; the disease is rare with an estimated annual incidence of 2 per 1,000,000, and clinically differentiating between PTL, lymphocytic thyroiditis, diffuse toxic goiter, organized hematoma, and anaplastic thyroid carcinoma is challenging. We preoperatively misdiagnosed the patient in this case. An enlarging thyroid nodule, usually over 1 to 3 months, is the most common clinical presentation in PTL (approximately 80%). It may be accompanied by compressive symptoms (cough, dyspnea, dysphagia, hoarseness, stridor, choking, and rarely Horner syndrome or superior vena cava syndrome) in approximately 30% of patients. Typical B symptoms of fever, night sweats, and weight loss are uncommon. In particular, DLBCL exhibits more aggressive behavior than MALT and follicular lymphomas.^\[[@R5],[@R7],[@R24]--[@R26]\]^ This case showed typical symptoms of a rapidly growing neck mass accompanied by compressive symptoms.

Current imaging techniques (US, CT, magnetic resonance imaging, fluorodeoxyglucose positron-emission tomography, and scintigraphy) can help define the existence of a thyroid mass and provide evidence to support a diagnosis of PTL. In addition, fine-needle aspiration can be useful step in diagnosing thyroid disorders, however some reports have found that the results in PTL may not be diagnostic.^\[[@R25],[@R26]\]^ In that case, a core-needle biopsy, open biopsy, or thyroidectomy may be required along with flow cytometry or immunohistochemical staining of the specimen.^\[[@R27]\]^ Histopathologically, the features that support the diagnosis of DLBCL are lack of cellular cohesion, pleomorphism with many cells showing prominent nucleoli, numerous mitotic figures, and presence of lymphoglandular bodies in the background. In immunohistochemical staining, DLBCL is usually positive for CD19, CD20, CD45, and BCL-6; MUM-1/interferon regulatory factor (IRF) 4 and FOXP1 overexpression indicate a more aggressive activated B-cell-like subgroup.^\[[@R5],[@R28],[@R29]\]^ In this case, PTL was strongly suspected due to the intraoperative frozen biopsy pathological examination results, and was confirmed by postoperative pathology and immunohistochemistry.

Due to the controversy regarding the optimal treatment for PTL, there are a limited number of large randomized prospective studies. The prognosis and optimal treatment of PTL depend on the histological subtype and the stage of the disease. For DLBCL, the gold standard of treatment is multimodal therapy with R-CHOP and radiation. The role of surgical intervention in the treatment of PTL remains controversial. It is believed that the pathogenesis of the PTL is related to chronic antigen or inflammation stimulation that stimulates the B cells to secrete autoantibodies, leading to mucosa-associated lymphocyte hyperplasia, followed by lymphocyte clonal hyperplasia. Surgery may stimulate the activation of inflammatory response, and thereby cause tumor growth. However, palliative surgery may be needed to relieve severe symptoms of compression, especially in patients who do not respond rapidly to non-surgical treatment. Moreover, surgery is useful for the collection of tissue biopsies to clarify an indeterminate cytological result. Overall, PTLs have a favorable prognosis with appropriate therapy; however, DLBCL has a worse prognosis than MALT and mixed subtype due to its more aggressive clinical course.^\[[@R5]--[@R7],[@R21],[@R27]--[@R29]\]^

In this case, the patient underwent a palliative unilateral thyroidectomy, as she presented with compressive symptoms, which both interfered with and threatened her life, and there was no definitive preoperative diagnosis. Unfortunately, the patient died 3 weeks after surgery, due to the asphyxia caused by uncontrollable growth of recurrent tumor. We suspect that the extremely poor outcome of this patient may be related to the combination of DS and autoimmune disease, and that palliative surgery may have stimulated growth of the residual tumor. The possibility of local inflammatory response to surgery-related tissue trauma causing proliferation of lymphoma cells could not be ruled out. However, due to the patient\'s severe symptoms and life-threatening nature of the tracheal compression, surgery had to be selected as the first intervention. The patient\'s DS contributed to the lack of follow-up and lack of compliance with recommendation. We were nevertheless concerned about side effects of wound healing, chemotherapy and radiotherapy did not carry out on time. Whether chemotherapy has been started earlier? Overall, a multidisciplinary approach and close follow-up are needed.

This experience is from only 1 case with a poor outcome, and we hope that awareness of this entity will help oncologists and surgeons establish timely diagnosis and treatment in the future.
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